, 461-473. Second-and fourth-grade children were classified according to their knowledge of soccer (experts vs. novices) and IQ (high vs. low), and given 2 sort-recall tasks. One task included items related to the game of soccer and the other included items from familiar natural language categories. Previous research has shown that expertise in a snbject can compensate for low levels of performance on text comprehension tasks. Our results, the flrst examing the effects of both expertise and intelligence on a strategic memory task, were that soccer expert children recalled more items on the soccer list bnt not on the nonsoccer list than soccer novice children. However, soccer expertise did not modify a significant effect of IQ level, with high-IQ children recalling more than low-IQ children for all contrasts. Interest in soccer was found to be related to expertise but did not contribute to differences in memory performance. The results demonstrate that the knowledge base plays an important role in children's memory, but that domain knowledge cannot fully eliminate the effects of IQ on sort-recall tasks using domain-related materials. That is, although rich domain knowledge seemed to compensate for low aptitude, in that low-aptitude experts performed at the level of high-aptitude novices, its effects were not strong enough to eliminate performance differences between highand low-aptitude soccer experts.
. For example, the studies by Chi (1978) and Opwis et al. (1990) on chess expertise showed that rich domain-specific knowledge enables a child to perform much like an adult expert and better than an adult novice, thus showing a reversal of usual developmental trends. The strong impact of knowledge on memory performance was similarly demonstrated in the study by . Third-grade soccer experts recalled significantly more units from a text dealing with a soccer game than both fifth-grade and seventh-grade novices. Even more interestingly, the results of this study indicated an elimination of memory differences between children of different intelligence levels or aptitudes when children's degree of knowledge for the to-beremembered information was equated. That is, when the samples of soccer experts and soccer novices were divided into subgroups of high-and low-aptitude children, the results showed that, at each grade level, soccer experts remembered more about the story and showed greater comprehension than soccer novices, independent of aptitude level. In other words, performance was related to domain knowledge, but unrelated to aptitude (see for supporting evidence Recht and Leslie, 1988) . So far, most developmental studies using the expert-novice paradigm have been restricted to tasks dealing with memory for chess or with various aspects of text processing. Although it remains unclear whether effects of the knowledge base on performance on these types of memory tasks are mediated by deliberate strategy use, there is evidence that they occur relatively automatically, thereby diminishing the need for strategy activation (see Opwis et al., 1990) . To our knowledge, there is only one study based on the expert-novice paradigm that dealt with the issue of strategic remembering. In this study (Naus & Ornstein, cited in Ornstein & Naus, 1985) , college-age experts and novices in soccer were presented with two different types of categorized lists to remember. The soccer list was composed of categorized soccer words, whereas the nonsoccer list was constructed from typical taxonomic categories. Naus and Ornstein found differences between experts and novices in both reheeursal and recall with the soccer list. That is, the experts grouped together more items firom each soccer category in their rehearsal sets and also recalled more than the soccer novices. As expected, no differences between soccer experts and novices were found for the nonsoccer list. Naus and Ornstein concluded that extended familiarity with the to-be-remembered materials may be critical for the maximally efficient execution of rehearsal strategies.
In the present study, the basic design of Naus and Ornstein was adopted for a different memory paradigm, namely, a sort-recall task, and used with samples of second-grade and fourth-grade children. Like the rehearsal paradigm, the sort-recall task evokes an unambiguous deliberate strategy, that is, sorting according to semantic categories. Children of those grade levels were chosen because there is plenty of evidence that organizational strategies are acquired between ages 8 and 10 (see Schneider & Pressley, 1989) . Given that both second-and fourthgrade children showed more organizational strategies in a sort-recall task when item materials were familiar to them (see Schneider, 1986) , we expected positive effects of domain knowledge on behavior and performance on the sort-recall task using soccer words, regardless of age. Preliminary evidence for this assumption was obtained from a pilot study conducted with a sample of 12 fourth-grade soccer experts and novices in order to explore the possibility of ceiling effects for the soccer list. The results showed that soccer experts were more strategic and recalled more items than soccer novices on this task.
One important extension of the original design concerned the consideration of children's aptitude levels. Given the findings of , we assumed that rich domain-specific knowledge may eliminate the effects of aptitude differences on the sort-recall task with soccer words. That is, we expected high-aptitude and low-aptitude soccer experts to perform at about the same level, and to be more strategic and to recall more items than high-and low-aptitude soccer novices on the sort-recall task using soccer words, regardless of grade. On the other hand, individual differences in intelligence should strongly affect sorting behavior and recall in the sort-recall task using nonsoccer words. Although most studies exploring developmental trends in organizational behavior and recall on sort-recall tasks did not control for effects of verbal intelligence, the few studies that did so found signiflcant intercorrelations among verbal intelligence, sorting, clustering, and recall (e.g., Schneider, Korkel, & Weinert, 1987) .
In a second extension of the original design, we explored the effect of interest in soccer on students' performance on the recall task with soccer words. In the traditions of Piaget and Vygotsky, conceptualizations of interest in a domain include both the stored knowledge and value that individuals give tasks in their environnient (see Renninger, 1988) . Accordingly, a student identified as having an interest in soccer is a person who has a lot of knowledge about soccer and is a person who values soccer above many other things in which he or she is involved. Such a view implies that prior knowledge and interest should be closely correlated. On the other hand, empirical studies investigating the interrelations among prior knowledge and topic interest on schoolchildren's reading and writing performance have found that prior knowledge and topic interest were virtually uncorrelated (see Baldwin, Peleg-Bruckner, & McClintock, 1985; Hidi & McLaren, 1989) . These authors argued that while their findings conflict with the "common sense" notion that prior knowledge and topic interest should be correlated, they are not surprising because schoolchildren are forced to study a variety of topics whether they like them or not. Only as people get older and increasingly specialized in their activities may interest and knowledge come to correspond closely.
Our study differs from that of Baldwin et al. (1985) and Hidi and McLaren (1989) in that prior knowledge about the relevant topic (i.e., soccer) is not acquired in German schools. Children are not forced to learn anything about soccer. As a consequence, domain knowledge and interest in this topic could be closely related even in children. We decided to assess children's iriterest in soccer in addition to their knowledge of soccer to explore whether interest and domain knowledge are already closely linked in elementary school children.
A final extension of the original design concerned the inclusion of measures of declarative and procedural metacognitive knowledge (see Pressley et al., 1987) . Declarative metacognitive knowledge involves general, factual knowledge concerning memory functions and strategies and is not likely to be affected by a rich knowledge base for a given domain. Procedural knowledge refers to the monitoring and judging of ongoing processes and should reflect the effects of domain knowledge. Since experts are more femiliar with the item materials re-
Sehneider and Bjorklund 463
lated to their domain than novices, monitoring of ongoing learning processes should be easier for them. These assumptions concerning the relations between declarative and procedural metacognitive knowledge and soccer expertise were empirically confirmed in a recent study by Schneider, Korkel, and Weinert (1990) on text recall and comprehension. While there were no differences in declarative metacognitive knowledge between the groups of experts and novices, significant differences were found for procedural metacognitive knowledge, with experts being more accurate in their predictions of recall and assessments of their own performance than novices.
Thus we assumed that the two components of metacognitive knowledge should have different effects depending on the type of categorized list. Expertise in soccer should influence the accuracy of one's own performance prediction with the soccer list (i.e., procedural metacognitive knowledge). However, soccer experts and novices should not differ in their declarative metacognitive knowledge, that is, their knowledge about the efficiency of sorting strategies. While experts' procedural metacognitive knowledge should be positively correlated with recall of the soccer words, we did not expect to find such a relationship for the declarative metacognitive knowledge component.
However, the pattern of results should be different for the sort-recall task using nonsoccer words. Given that reliable relationships between declarative metacognitive knowledge, organizational strategies, and recall have been reported frequently in the literature (see Schneider & Pressley, 1989) , we expected that declarative metacognitive knowledge should influence both sfrategic behavior and recall, particularly in the older group. However, we did not expect procedural metacognitive knowledge to be significantly related to either sorting or recall. In general^ the performance prediction-memory correlations reported in the literature were positive, but not large (i.e., typically in the .10 to .20 range for categorizable lists; see Schneider & Pressley, 1989) .
Method
Subjects.--A total of 225 children (121 second graders, 104 fourth graders) from three Munich schools participated in the study. Children were from predominantly middle-class homes. Equal numbers of chil-dren in each grade were recruited from the three schools, and approximately equal numbers of boys and girls were included at each age level. There were 52 boys and 52 girls in the subsample of second graders and 60 boys and 61 girls in the fourth-grade subsample. The mean ages for the second-and fourth-grade groups were 7.9 years (SD = 0.6) and 9 years (SD = 0.5), respectively. All testing was done in group sessions.
Materials and procedure.-Each child participated in two sessions. In the first session, interest in soccer, soccer knowledge, intelligence, and declarative metacognitive knowledge were assessed. A 12-item questionnaire was used to assess children's interest in soccer and their knowledge about soccer rules and German soccer players. The first two items dealt with children's interest in soccer games shown on TV and their interest in playing soccer. The scale ranged from 0 to 4, with higher scores indicating higher interest in soccer. Children's ratings were summed across these two items, resulting in an interest scale ranging between 0 and 8. The interest scale was sufficiently reliable (Cronbach's alpha = .76 and .67 for second and fourth graders, respectively). The 10 items dealing with knowledge about soccer were taken from a more comprehensive test of soccer knowledge developed by Pentenrieder (in preparation) that consisted of 45 items. The 10-item scale was chosen because of its high correlation with the total score obtained for Pentenrieder's test battery, r = .95. Each item was given a score of 0 or 1. Children with scores ranging between 5 and 10 were classified as soccer experts, and those with scores below 5 were considered soccer novices. Again, sufficient reliability was found (Cronbach's alpha = .70 and .73 for the second and fourth graders, respectively).
To identify high-and low-aptitude subjects within the groups of soccer experts and novices, children's scores on the verbal aptitude component of cognitive ability tests for second graders (Rieder, 1971) and fourth graders (Heller, Gadike, & Weinlader, 1985) were used. The internal consistency of both tests was found to be high (Cronbach's alpha = .89 and .87 for second and fourth graders, respectively). At each grade level, those subjects scoring above the median of the distribution were classified as high-aptitude children, and those scoring below the median of the distribution were classified as lowaptitude children. As a consequence, four groups were differentiated at each grade level: high-aptitude soccer experts, lowaptitude soccer experts, high-aptitude soccer novices, and low-aptitude soccer novices. Finally, children were presented with a questionnaire tapping their knowledge about organizational strategies. Each of the five items required the children to compare the difficulty of two word lists, one containing clusterable, the other nonclusterable items. Each correct answer was awarded 1 point. For the list item, subjects were additionally asked to justify their decision.
In the second session, conducted in small groups approximately 1 week later, children were administered two sort-recall tasks, in counterbalanced order. One task included a list of 24 categorically related items and was adopted from Schneider, Korkel, and Weinert (1987) . The stimuli were colored line drawings of common objects. A second list consisted of 20 soccer-related pictures. The names of the objects were printed below the pictures of both lists. The pictures in each list are described in Table 1 .
Children were told that they would be shown a set of pictures and should try to do anything that would help them remember the items. Although the possibility of moving pictures around was mentioned, no reference to sorting strategies was made. Children were then given a metal board with one of the sets of items randomly ordered on it. Magnets were affixed to the back of the picture cards so that they would stick to the metal board. A 2-min sorting period was allowed wherein children were given an opportunity to rearrange the items in order to learn them most efficiently, and 2 more min were given for studying the items. Almost all of the children moved the pictures around during the sorting period. Children's behavior during sorting and studying was rated, and their arrangements of picture cards were photographed. Three observers rated the degree to which the children organized materials according to semantic categories. They also assessed signs of study behaviors like rehearsal or self-testing. Unfortunately, interrater reliability coefficients were generally low and did not exceed r = .60. Consequently, the rating variables were not felt to exhibit sufficient reliability to use them in further analyses. After the study period, the boards and picture cards were rer^oved, and children were asked to predict how many words they would be able to remember correctly. Next, recall was requested. Given that this session was conducted in small groups of 10 to 15 children, oral recall could not be obtained. Children were told that they should write down all the items that they could remember and that they would have about 5 min time to complete this task.
After the first sort-recall task, a traditional digit-span task was given as an interpolated activity between the two sort-recall tasks. At the end of the session, the second sort-recall task was introduced, using the same procedure as described above for the first sort-recall task.
Results
The data to be presented were initially examined for possible effects due to school, sex of subjects, and order of task presentation. Since these variables did not show significant effects, the data were collapsed across these three variables in all subsequent analyses.
Recall.-The mean proportions of items recalled for the nonsoecer and soccer lists as a function of grade, expertise, and aptitude level are given in Table 2. A 2 (grade) x 2 (IQ level) x 2 (expertise) X 2 (task) analysis of variance with repeated measures on the task factor yielded significant main effects of grade, F(l,215) = 148.68, p < .01; IQ level, F(l,215) = 34.08, p < .01; and expertise, F(l,215) = 9.20, p < .01. In general, older children recalled more than younger children, and more intelligent children recalled more than the less intelligent ones. The main effect of expertise was qualified by an interaction between expertise and task, F(l,215) = 17.55, p < .01. Subsequent analyses revealed that effects of expertise were restricted to the soccer list (experts, M = .62, novices, M = .44, t(223) = 6.83, p < .01); mean proportion of items recalled by soccer experts for the nonsoccer list was .52, compared to .48 for the soccer novices, *(223) = 1.75, N.S. This confirmed our assumption that soccer experts recall more items than soccer novices on a sortrecall task using soccer items, regardless of grade level. However, our expectation that rich domain-specific knowledge may also eliminate the effects of aptitude on the sort-recall task with soccer words was not supported by the data. High-aptitude experts outperformed low-aptitude experts, and highaptitude novices performed significantly better than low-aptitude novices.
One problem with our definition of soccer experts and novices was that those subjects scoring above the median of the overall distribution in the soccer knowledge test were classified as soccer experts, and those with scores below the median of the distribution were classified as soccer novices. As a consequence, more fourth graders (56 out of 104; 32 boys and 24 girls) than second graders (52 out of 121; 29 boys and 23 girls) were identified as soccer experts, and several fourth-grade subjects showing only average performance on the soccer knowledge test were included in the group of soccer experts.
The possibility that our definition of expertise in this study could have contributed to our finding that verbal intelligence predicted memory performance for the soccer lists even for the soccer experts was investigated in two subsequent analyses that modified how soccer expertise was defined. In one analysis, those subjects belonging to the upper quartile of the distribution in the soccer knowledge test were contrasted with those in the lowest quartile, making the distinction between soccer experts and novices extreme. In a second analysis, soccer expertise was defined by a median split separately at each grade, making for approximately equal numbers of experts and novices at each grade level. Reanalyses of the recall data using both the extreme quartiles and grade-defined definitions of expertise each produced comparable results to those reported above. The main effect of IQ level was significant in each of these analyses, as was the expertise x task interaction: high-IQ soccer experts recalled significantly more on both lists than low-IQ soccer experts. However, the difference found between the two groups was significantly greater for the soccer list than for the nonsoccer list.Ô rganization during sorting and recall.-In order to assess the degree to which sorting during encoding and clustering during recall corresponded to the adult categories for the two lists, ratio of repetition (RR) scores with a maximum value of slightly less than 1.0 and a minimum value of 0 (see Bousfield, 1953) were computed. To compute the RR scores, a ratio was obtained of the number of repetitions observed in a child's sort (or clustering during recall) to the number of possible repetitions. The RR measure has been shown statistically to be relatively independent of the level of total recall (see Murphy & Puff, 1982) .
The number of categorical repetitions (i.e., either horizontal or vertical juxapositions of exemplars from the same taxonomic group) was counted for each photograph (see Kee & Bell, 1981) . As all subjects who manipulated the items sorted them by row, there was no problem with using the RR score as an index of sorting behavior. Mean RR clustering scores for sorting during encoding as a function of grade, expertise, and IQ level are given in Table 3. A 2 (grade) x 2 (IQ level) X 2 (expertise) X 2 (task) analysis of variance with repeated measures on the task factor carried out on the sorting scores yielded main effects of grade, F(l,215) = 36.08, p < .01, and task, F(l,215) = 32.32, p < .01. Further, the interaction between grade and task was significant, F(l,215) = 11.60, p < .01. Older children sorted according to the adult categories more than younger children, sort ' For the analysis in which expertise was defined by median splits separately at each grade, the main effect of IQ level was significant, F(l,215) = 37.07, p < .01, as was the expertise x task interaction, F(l,215) = 11.36, p < .01. Again, high-IQ soccer experts recalled significantly more on the soccer list (.64) than low-IQ soccer experts (.47), t(106) = 5.78, p < .01. Although the high-IQ soccer experts (.55) also outperformed low-IQ soccer experts (.46) on the nonsoccer list, *(106) = 2.79, p < .01, the mean recall difference between the two groups was less pronounced for this list. A similar pattern of results was obtained for the analysis in which the soccer expertise/novice distinction was defined using the extreme quartiles. The main effect of IQ level was significant, F(l,96) = 7.72, p < .01, as was the expertise X task interaction, F(l,96) = 28.7, p < .001. As in the other analyses, the recall of the high-IQ soccer experts for the soccer list (.73) was significantly higher than that of the low-IQ soccer experts (.58), t(46) = 3.71, p < .01. For the nonsoccer list, however, the mean recall difference between the two groups was much smaller and not significant: .56 vs .53 for the high-IQ and low-IQ experts, t(46) = 1.43, p > .05. scores were higher for the nonsoccer list than for the soccer list, and the difference found between sorting scores for the soccer and nonsoccer lists was significant at each grade but greater for the fourth graders, *(104) = 8.96, p < .01, than for the second graders, i(119) = 5.15, p < .01.
A similar pattem of results was found for the clustering scores. A 2 (grade) x 2 (IQ level) X 2 (expertise) x 2 (task) analysis of variance with repeated measures on the task factor yielded significant main effects of grade, F(l,215) = 45.41, p < .01, task, F(l,215) = 32.32, p < .01, and IQ level, F(l,215) = 6.68, p < .05. Further, the interaction between grade and task was significant, F(l,215) = 6.91, p < .01. Older children clustered more according to the adult categories than younger children, clustering scores were higher for the nonsoccer list than for the soccer list, and the difference found between clustering scores for the soccer and nonsoccer lists was significant at each grade but greater for fourth graders, f(104) = 6.38, p < .01, than for second graders, t(223) = 4.23, p < .01.
Contrary to expectations, effects of domain knowledge were found neither for sorting nor for clustering on the soccer list. Thus there was no indication that soccer knowledge facilitated the use of sorting or clustering when the task consisted of memorizing soccer items. One possible explanation for this unexpected finding could be that levels of sorting and clustering were mostly significantly higher than chance expectancy, at least in fourth graders. Apparently, many fourth graders used the organizational sfrategy deliberately and were able to apply the strategies in both task settings. (Clustering scores larger than .31 are significantly different from chance level, which is .22 and .21 for the soccer and nonsoceer lists, respectively.) Support for this argument comes from Table 4 , which shows the intercorrelations among organizational strategies, recall, and task-specific metamemory as a function of grade and expertise.
As noted by many researchers in the field (see Frankel & Rollins, 1982; Hasselhorn, 1990; Schneider, 1986) , deliberate strategy use is refiected by significant correlatioris between sorting and clustering during recall on the one hand and between clustering and recall on the other hand. As nine out of the 12 intercorrelations involving these three variables are reliable (see Table  4 ), there is reason to assume that many children in our sample used the strategy on both occasions. To assess the impact of domain knowledge on interrelations among sorting. clustering, and recall of the soccer list, correlations among these variables were computed as a function of grade and expertise (see Table 5 ).
As can be seen from Table 5 , interrelations among sorting, clustering, and recall were generally Iow and unreliable for the second graders, regardless of expertise. Although the correlation coefficients tended to be higher for the second-grade experts, as compared to the novices, only the correlation between sorting and clustering reached statistical significance. It should be noted, however, that the difference in correlations between sorting and clustering obtained for the second-grade experts and novices was not significant {z = 0.95; p > .05). The pattem of results found for the fourth graders was more clear-cut in that reliable intercorrelations among sorting, clustering, and recall were found for the experts but not for the novices. Tests of the significance of the differences between the correlations obtained for the experts and novices revealed that two out of the three correlations, namely, the correlations between sorting and clustering and clustering and recall, differed significantly between the two groups {z = 2.26 and 2.25 for the correlations between sorting and clustering and clustering and recall, respectively; all p's < .05). Apparently, it was only for the fourth-grade experts that sorting behavior infiuenced subsequent clustering and recall of the soccer materials. Although the absolute amount of sorting did not differ between fourth-grade experts and novices, signs of strategic behavior on the soccer task were found only for the fourth-grade experts but not for the novices.
Interest and domain knowledge.-Second graders (M = 4.62) and fourth graders (M = 4.75) did not differ regarding their interest in soccer, t{223) = 0.54, p > .05. However, when the measures of interest and knowledge about soccer were intercorrelated, different findings emerged as a function of grade. Although the correlation was statistically significant for each grade, it was significantly lower for second graders than for fourth graders (r's = .35 and .67, respectively, z = 3.28, p < .01). It appears, then, that interest in soccer and knowledge about soccer are not closely related in young elementary school children. Second graders may be very interested in soccer but do not know much about soccer rules and events, and vice versa. On the other hand, the correlational pattern indicates a developmental trend showing that interest and domain knowledge covary considerably in advanced elementary school children.
A 2 (grade) x 2 (expertise) x 2 (interest level) X 2 (task) analysis of variance with repeated measures on the task factor using proportion of items recalled as the depen- NOTE.-Asterisks denote correlations significant at the p = .05 level. dent variable yielded significant main effects of grade, F(l,215) = 112.07, p < .01, and expertise, F(l,215) = 7.83, p < .01. Interestingly, there was no significant main effect of interest level (high vs. low) operationalized via median split, showing that domain knowledge and not interest infiuenced recall patterns in the two sort-recall tasks. Similar results were obtained for analyses assessing the effects of interest for the sorting and clustering measures.
Effects of metacognitive knowledge.-As noted below, the performance prediction paradigm was used to assess children's procedural metacognitive knowledge. Accuracy of performance prediction was assessed by computing the absolute difference between prediction and recall. Although the use of this measure entails some methodological problems (see Hasselhom & Hager, 1989 , for a more detailed discussion), we considered it to be acceptable in the present study.
A 2 (grade) x 2 (IQ level) x 2 (expertise) X 2 (task) analysis of variance with repeated measures on the task factor using accuracy in performance prediction as the dependent variable yielded main effects of grade, F(l,215) = 7.55, p < .01, and task, F(l,215) = 9.19, p < .01. Fourth graders' average accuracy scores (M = 3.78, SD = 2.77) were better than those of the second graders (M = 5.13, SD = 4.68), and prediction accuracy was generally better for the nonsoccer list (M = 3.88, SD = 3.55) than for the soccer list (M = 5.02, SD = 3.90). In addition, the interaction between task and expertise was significant, F(l,215) = 3.89, p < .05. As expected, soccer experts (M = 4.32) were significantly more accurate than soccer novices (M = 5.58) in predicting their performance on the sort-recall task using soccer items, t{223) = 2.88, p < .05. There was no effect of soccer expertise on the accuracy of performance prediction in the sort-recall task using nonsoccer materials. Our measure of prediction accuracy does not give information on the amount of over-versus underestimation found in each age group. Theoretically, all children could have overestimated their abilities on every task. The expertise x task interaction would then emerge simply because the cell in which recall performance was highest was the "soccer list-soccer experts" cell. If that were the case, the data would have little to say about procedural metamemory and expertise. A closer inspection of the direction of the prediction error showed that this was not the case. Although most second graders overestimated their performance on both memory tasks (54% ad 67% on the nonsoccer and soccer lists, respectively), about 25% underestimated their performaisce on both tasks. Fourth graders tended to overestimate performance on the soecer list in 55% of the cases but were less optimistic regarding performance on the nonsoccer list (rate of overestimates: 39%). In this age group, proportions of underestimates for the soccer and nonsoccer lists were 26% and 43%, respectively. Accordingly^ no general tendency towards overestimation Was found.
A 2 (grade) x 2 (IQ level) x 2 (expertise) analysis of variance on declarative metacognitive knowledge revealed main effects of grade, F(l,215) = 10.63, p < .01, and IQ level, F(l,215) = 6.11, p < .01. Higher metamemory scores were found for fourth graders than for second graders (M ^ 2.45 vs. M = 1.92), f(220) = 3.21, p < .01, and for the more intelligent children as compared to the less intelligent children (M = 2.55 vs. M = 2.00), t{220) = 3.10, p < .01.
The results of the correlational analyses showed that the effects of declarative metacognitive knowledge on strategy use and recall differed as a function of grade and task. As can be seen from Table 4 , second graders' declarative knowledge Was significantly cor-related with recall of the soccer items but not with recall of the nonsoceer list, whereas the reverse was true for the fourth graders. Subsequent analyses revealed that the difference between the two correlations was significant for the fourth graders (z = 1.69, p < .05) but insignificant for the second graders {z = 0.81, p > .05). Thus our expectations regarding the impact of declarative metacognitive knowledge were confirmed only for the older subjects and did not hold true for the younger children.
Disenssion
In the present study, an attempt was made (1) to replicate the findings from developmental studies based on the expert/ novice paradigm (Chi, 1978; Opwis et al., 1990; by using a different experimental paradigm (i.e., a sortrecall task), (2) to assess the extent to which expertise can compensate for individual differences in intelligence on a strategic memory task, (3) to investigate the impact of procedural and declarative metacognitive knowledge on strategic behavior and recall, and (4) to examine whether interest plays a role in performance.
Our findings concerning the issue of replicability demonstrate a substantial impact of soccer knowledge on performance in a sort-recall task using soccer materials, regardless of grade. Thus the findings of this study do replicate those of the earlier studies. However, effects of the knowledge base found for our sort-recall task were not as strong as those reported in the earlier studies. First, unlike the studies by Chi (1978) , Opwis et al. (1990), and , no reversal of developmental trends was observed. That is, second-grade soccer experts did not outperform fourth-grade soccer novices on the sort-recall task using soccer items. Second, the effect of domainspecific knowledge was not strong enough to eliminate the effects of aptitude. Within each grade, high-aptitude soccer experts performed better than low-aptitude soccer experts. However, the finding that the performance of the low-aptitude experts was equal to that of the high-aptitude novices indicates that expertise compensated for not having high aptitude.
Contrary to our expectations, the soccer experts' superior recall was not generally accompanied by higher levels of taxonomic organization. Many children in both age groups Were able to use the sorting strategy on both the traditional sort-recall task and the one using soccer materials. However, a closer inspection of the interrelations among sorting, clustering, and recall on the soccer list showed that while correlations among these three variables were not reliable for the second-and fourth-grade novices, they were statistically significant for the fourthgrade soccer experts. A comparison of the sorting scores of the fourth-grade experts and novices revealed that even the novices were obviously able to sort the soccer items into categories such as player type, kind of move, equipment, and field location. However, it was only for the experts that individual differences in sorting behavior corresponded with individual differences in recall organization and recall. That is, those fourth-grade experts who used organizational strategies during study were more likely to apply the same organizational strategies at recall, as compared with the fourthgrade novices. Accordingly, there was at least modest support for the assumption that domain knowledge facilitates effective strategy use. In general, however, individual differences in strategy use did not account for much of the variance in recall of the soccer items.
When predicting that experts would be more strategic than novices on the soccer sort-recall task, we assumed that rich domain knowledge would provide a facilitating condition for strategy use, thus enabling the soccer experts to carry out organizational strategies more efficiently than soccer novices. This hypothesis was mainly based on the findings reported by Naus and Ornstein (in Ornstein & Naus, 1985) for adult soccer experts (see above). Although this assumption could be partially confirmed, our results also indicate that effects of domain knowledge on recall may not only be mediated by strategies but could also be a direct consequence of experts' richer knowledge base. That is, a closer examination of the recall protocols showed that the source of the expert-novice differences was not only in the number of categories searched (M = 3.82 vs. 3.55, *(223) = 3.82, p < .05 for the experts and novices, respectively), but also in the number of items within a category retrieved (M = 3.08 vs. 2.20, t{223) = 6.14, p < .05). Thus, our findings also support the other assumption outlined in the introduction of this paper, namely, that rich domain knowledge can diminish the need for strategy use. That is, even when tasks require the use of strategies, experts do not have to be more strategic than novices in order to do better on sortrecall tasks using soccer items.
Regarding the infiuence of declarative and procedural metacognitive knowledge on memory performance, our expectations were only partially confirmed. There were only moderate intercorrelations between declarative metacognitive knowledge and recall at each age and for each item list. The expectation that declarative knowledge should correlate with recall on the nonsoccer list was confirmed only for the fourth-grade children. Although the expected expertise x task interaction for procedural metacognitive knowledge was found to be reliable, the interaction accounted for little of the variance. Individual differences in declarative and procedural metacognitive knowledge seemed to have a rather modest impact on memory performance in our sort-recall tasks.
As to the interaction of interest and knowledge, our findings for the younger age group seem to confiict with the "common sense" notion that interest and domain knowledge should be highly intercorrelated. However, this result does not seem very surprising as far as young children are concerned, and has been reported previously by researchers working in the area of text processing (e.g., Baldwin et al., 1985; Hidi & McLaren, 1989) . One possible explanation brought up by these authors is that in schools, children must leam to deal with a variety of topics whether they like them or not. Only as they get older and increasingly specialized in their motivation do their interests and knowledge begin to correspond more closely.
While such a developmental trend was also found in our data, the only moderate correlation between interest and domain knowledge found for our young subjects is certainly not due to the fact that they all play soccer, whether they like it or not. Instead, what we typically find in this age group is a large number of children who seem to be very interested in playing soccer but who either do not care about or do not understand the complicated rules. These subjects represent a subsample that can be used to assess the effects of interest and knowledge on memory performance separately.
We assessed the effects of knowledge and interest separately and did not find any independent effect of interest. Although interest is related to expertise, at least for the older children, there is no independent effect on rnemory performance beyond that Sehneider and Bjorklnnd 471 contributed by knowledge. Our results confirm those of Baldwin et al. (1989) and Hidi and McLaren (1989) in that domain knowledge seems to infiuence cognitive performance considerably more than interest in the domain.
One theoretical problem with our approach is that children were classified as experts or novices on the basis of a median score. Accordingly, not all of the children referred to as "experts" had a truly rich knowledge base. Thus, expertise must be used in a relative sense here. As noted above, however, we found that results obtained for the "experts" and "novices" defined on the basis of a median score generalize to a comparison of extreme groups of soccer experts and novices. That is, similar results were found when children whose performance on the soccer test fell within the top quartile of scores and the bottom quartile of scores were compared. Of course, one may still argue that above-average performance on a 10-item soccer questionnaire does not necessarily indicate a rich knowledge base in the domain of soccer. However, there is at least indirect evidence that the children scoring high on our soccer questionnaire knew a lot about soccer. As indicated above, the items of our soccer questionnaire were selected from a comprehensive questionnaire developed by Pentenrieder (in preparation) because of their high correlation with the total score of Pentenrieder's battery (r = .95). We know from Pentenrieder's data that those of Pentenrieder's subjects (i.e., 610 fourth-and sixthgrade children) who got most of our 10 items right also scored very high on the 38-item soccer test. Thus, there seems reason to assume that those children whose performance fell within the top quartile of scores on our soccer questionnaire knew a lot about soccer.
Theoretically, the reason that aptitude was found to be related to domain-specific memory in this study but not in the previous ones could have to do with the use of a written recall procedure. That is, high verbal second-and fourth-grade children may be so much more competent at writing names for things than their low verbal peers that they enjoy an advantage over them on any test in which this skill is a component. Although this assumption seems intuitively convincing, the text recall data reported Isy Schneider et al. (1990) do not support such a view. These authors also used a written recall procedure but did not find significant differ-ences between the recall protocols of highand low-aptitude soccer experts.
One major difference between the work by Schneider et al. (1990) and the present study concerns the type of recall: Whereas gist recall was the dependent variable in the study by Schneider et al. (1990) , verbatim recall was required in this study. Given that aptitude and memory capacity are positively correlated (see Schneider et al., 1987) , it could be possible that high-aptitude children's superior memory capacity contributed to the recall differences found between high-and low-aptitude soccer experts in this study. Effects of memory capacity, however, may be less important when recall of the main ideas of a story is the unit of analysis.
Taken together, the results of this study indicate that the findings from those developmental studies on knowledge effects based on paradigms dealing with text processing or memory for chess did not completely generalize to the sort-recall paradigm. Although significant direct and indirect effects of the knowledge base can also be demonstrated for this type of memory task, it appears that they are less powerful than those obtained for memory paradigms where a rich knowledge base may diminish the need for strategy activation. Importantly, when deliberate strategies play a role in task performance, being an expert does not eliminate the effects attributable to individual differences in intelligence.
